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Abstract of WO200401 7068 

A nucleic acid contained in a sample is quantified 



at a high accuracy. A method involving: the step 
of treating a nucleic acid-containing sample in 
DNA microarrays provided with a plural number 
of nucleic acid probe parts having nucleic acid 
probes hybridizable with a definite nucleic acid; 
the step of monitoring the output based on the 
hybridization between the nucleic acid probe and 
the definite nucleic acid in each of these nucleic 
acid probe parts so as to obtain the normal 
distribution of the times required for exceeding a 
definite output level in respective nucleic acid 
probe parts; and the step of quantifying the 




definite nucleic acid contained in the sample 
based on the maximum level determined by the 
normal distribution as described above. 
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based on the hybridization between the nucleic acid probe 
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ing the definite nucleic acid contained in the sample based 
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7 B n-^2^-^.^tlT^«9 Rft-etlfg 1 <£>3B$ 3 aM!2©^3 b 
, II (Dm^3 at^-yy hiSfc^KSsrt 3-2f<a#M («T, 

SrtftfflU I2©li3 b-e^-^y hitter 

y-* ±KEg Lfc^- M&jRgJ 5 ir ;Hix.TV^ 0 

»P-/6ft, femMM<D?~?y hi&teTt^jy}) ?JXiqmt£* 

*m<0 DNA v^f^aJKl iC&V^Tft, ^ 1 OlS^ 3 a fC&ttS^T'n 
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^ (S i 0 2 ) <D±\Zg.iki/V (S i N) , ^fbT/t^^A (A 1 2 o 3 ) ^ 

(Ta 2 o 5 ) zmm-fz-mmiMk-tzz- t&m%L\,\ 

6©-M75/S (NH 2 S) , (SHI) , \?*?-yt£}?X'ik¥ 
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fct>J&l ©fH#3 aM!2©i^3 b £&LT^5. Sfc, l*l«{&2 1 tt % 
ftSBM&l 3 <Sr@Bi3;L7t^/Vh 2 8 £^#2 2<0^/VYM^2 9fo&9tt 
ttZZ.k\££9m&l 3 £^£tLT^5 0 m&2 2©^Vh^#|fP2 
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h7V5?7^ 3^tt^tt©fct}^$r, !7-fir-2 4 £^ br^tHf -5 £ 

^2 6n mw2 2b^^^ vmu2 5 £<&iwfcBBR$;h,ac: tic iot, 

&1 3l:tlTW^^t5, dtUcfc »K Ml 3M7o-t/H 2(7) 
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fflU Jfctfc-fSo Il©i^3 a |Jl*5rt5flJ^^2 0«^3 b 

-t-z**m-ei!>zbww-v$. m^, ^2©^3bicisit5iij^ioi 
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^m7j-ts r aiot, b 4 ©m^^^tt 
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£fc. IlOE®, |2©EI, ^3(OKiijRtJ ? m4(DElii^^V^Tfi, * 
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^ 1 (D^m<D^^E^mMLX h m 9 Id^LfcDNA^r-f ^n7W 1 & 

[1^00 2] 

& h 7 v s? * * 4 r: ± o x 3 mm m m m & * - * — r 5 . 

&8H#*I£DNAT>f t o7W l±"CfT5. l^i-ll 0(a) 
~ (d) 5 fc h&£#«r&tr##R:, batfc^'«r£t?D 

NAlrit 3 8 tf^SftS^K:, ^g^n^e^y^-i L 
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0 (b) i^t^fc, y*-h»*4fe2«:3f^aftfciRi»i-*^, m&mmiz. 
&m?mm^*fiz>&m (DNA^y^-t'i) laot, dna^3 

-il^ot, 010 (c) 5 I*5Wn^6iDNA»f 

i-So Hio (d) i^tipic, nw-hmmM2%mMumizffl 
w-tzt. mmmmfr&^tem.m^&tizmm (dna^^7- em t 
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ftfI10|*fli LTIt B ^BTi^ DNA (Hepatatis B Virus) <Dftfe(D^ 
*:„ 

HBV/o- ^ (i) : 5'-gcg gat ccg tgg agt tac tct cgt ttt tgc-3' 

N 7 ^ 3 1 h»|CliHB V^n^-/ (i) t 

fsMSfft, (Qiagen Viral DNA Kit) £r/BV^T> Jkfftf^ b B MJ3f |fc DNA 

£tttfJLfc&CD<IH£/BLfc: 0 B MffFifc DNA, 1 XPCR Buffer (Mg 2+ plus) (TaKaRa 
|±M), 0. 4/i M CO dNTP, 5U CO Taq Polymerase (TaKaRa) Sr^frW^ 100 1 
8i»)7n-t;H 2lc|Al, ^Tco (1) ~ (3) (DHUX^f 

( 1 ) f^tt : 9 4 1: X 3 9r 

(2) : 9 4°CX 3 0#\ T--})^? : 5 5tX 3 0®Rm$S:RJfo : 
7 2°CX 3 0#^lf--C^/Ui UT40f-^i7/l^ 
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±IB (1) ~ (3) It©H7t, y-Mft**5oa«Sr±»fS^ Sfc 
ALT, £«fc@£ffc£;h,TV>fcVVftiJK *RJSO»t;#i^^DNA 

#fjiwh7v^^ 3 1 (D^f— ymma\z.mi£\.tz.mkz 3 

Lfc4*tB* s Wl#Mf7V^^ 3 1©^-Mft* 

* h 7 > v?^ ^ 4 i#iffil#3Si« h 7 V 3 1 ^fc&tfS^Smte^M 
»fti^3tt2. 8mVT*fcofe 0 — 75\ B MfP 2& DNA frV^^Sr/B V^c#^ 

%20^mh LTtt, B Iff^ DNA (Hepatatis B Virus) (Dftfe(D 

^m^Mmm^m-r^tc^^ ^^o^-^^ ha*fi^©#:fiEfcJ: 0itfr^ 
^7°n-7 , 6tt, Baiiff^DNA|Cffi|tW*tt[*jE3RI**b, 5 ' 5fc$SS & T ^ / 

HBV7n-7 (ii) : 5 ' -cat age age agg atg aag agg aat atg ata gga tgt 
gtc tgc ggc gtt t-3 ' 

ijhbv7p-/ (ii) tAk&wm*irr&itin3 3. m^ti-^xA^h 
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tc (1) ~ (3) xmzn?o z<d'&, mm^-, mm^mMit^tix^^m 
xh'o, ^mmm^^hv^^^^ 3 1 ©y- YmB%nzmfevtc&m3 3 

h9 3 h^,»^@^Lfc^3 3HI^I^t. 12 

(DjlftrtfiJ-m, HI 1 2 i^fj; o ic, f^^fc B Mlf^ DNA ft^tLtiZ>m&, 

oT^^fc-*iWiHBV^n-/ (ii) O5'»f>3 0lilt 
i^^^-efc^fc^^j^$tt^> 0 Hcfc./W- HBV^n-/ (ii) 

© 3 ' ?>19 tStl^ £ ft 3 „ 

Sg2^JMfcWc:i3l>T^ B»Nfc DNA ^liftf !^^&rffl Thill W-M 

b 7 y ;? 4 1 #ii rai h 7 y ^ 3 1 bfc&tfzmmm®. 

Mff 2^ DNA ^"^tfl^^ t BMflf £ DNA ft t "C^S b ftfc. 

Ml<DM;W.mbikWtlsX. m2<DMri£MXte. ^m7°n-^6^#S 

&{£ N %S<DMcWmt VXtt, B MJFFifc DNA (Hepatatis B Virus) <Dftfe<D 
L/C 

H BV7 , O w -7° (i) : 5 ' -gcg gat ccg tgg agt tac tct cgt ttt tgc-3' 
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(iii) : 5'-gca age ttt eta aca aca gta gtt tec gg- 3 ' 

*m\a$^xhs tin™ h 7 y ^ 3 i Mfeiwc 

ttHBV^n-y (ii) *AfcaE*iJ*r*1-$**3 3, Witft^tA^b 
ISjfcSilS 30 3 3 Sr@^b:i-5 0 

fc (1) ~ (3) rH£fr5o »3©^#:«K:^tt5«»li«SrHl 3 (a) 
~ (d) ^^1" 0 ft*5 % HI 1 3 (a) ~ (d) T*tt, HBV^P-y (i) £ 
a ITSU HBV^p-/ (iii) 7 G b k V 

xmi- 0 fc&tt&vnmz. B MSfifr DNA £^tfS§#f;ite x 013 (a) fcj**- 
«t 5^ ^M6»2^t£l(cWf5w<i:(aot, BM^dnaSt-^ 
tfDNA^r>i-3 8 «7°o-^6 a £^-<f ~f }) ?J X ]) f?) -T5 0 

013 (b) (C^-TJ; 5 id, y-M6»<fe2Sr^fSmS^J^i-5^, 

NASfrtf 3 8 Lt»P-7'6 a©3' fjfcft 

5 0 013 (c) l^tJ:9(c % ^-Mftlk*2^«aft|ciW»-t-5 

hi 13 (d) izTF-txoK^ mw- hmmm 2 %m%:u 

»p^6b©3' *#a>&#*Rj&#3ifrU iHWfcttST'B^e 

U DN Av-f ^ P7 1 iO*M©Mf ^iit^o *<0&, fr&m 
18ti 1 6lr^UT»l 3 (C^tt^f^!?A7*P-7/f K^=¥ 

* h 33258 (Hoechst 33258) 4$<D>( X/<—$ 3 9 ^tP^^^^Ai~5o 

Ztbtl 5 % Ell 4{c^i"J; a fcftH^n-^e b i: <D 
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VTfeofeo ^Oi?^ fgStD^Wc&^T^ Bl^T^DNA ^^tf^i 

b Mffifc dna Sr^H; fti^m* <b T^;tftil^# kftfc, -3t\ 4 ^/ $ ~-jJ V—*? 
3 9£&/8ii:i\ 013(d) UTt^-fi^O^HT^'J^ U/c^JC^, 
^»ltt}^tt2. 2mVt'feofc 0 w^^^r^b. i'* — >& V— ^ 3 9 fi«# 

JM©^#0!l£ LTtt, B MJFfsfc DNA (Hepatatis B Virus) <Dfcj£<D 

2mm<D?n -^Rximm^m^ dna &j&mm&m^xtkm-tzitib, 

HBV7 , P w -y (ii) : 5' -cat age age agg atg aag agg aat atg ata gga tgt 
gtc tgc ggc gtt t- 3 ' 

HBV/n-^ (iv) : 5' -tec tct aat tec agg ate aac aac aac cag agg ttt 
tgc atg gtc ccg ta- 3 ' 

*&\X\t s B MSf & DNA, 0. ImM <D dNTP, 0. 5mM <D MgCl 2 , 32U <D Bst Polymerase 
(New England Biolab *bfi[) Sr^tpW^tt 100 jtl 1 8 X !)7n-t;V 

1 2{C2gAU 6 5tT^- hmm®) 5 £4 M"5 J; oTfl 

i&#<IRjSfcfTofc 0 &*s, £©tsi&*|iHSJftfc^ Elio (a) ~ (d) 

*©*MK B ^Jlfi^ DNA ^r-^tf^JN-^r^V^^^iCJi, 2S'lbtU'^f4 5. 8mV 
-Cfcofc 0 -;£ N B§!lf& DNA Sr^*V^J|E|-4rffiVNfe»^|j:tt % |ISia^tiO. 
3mV"Cfcofc 0 ^ 4 <D^.'j2js:^!|}c4oV^T t> s B MITifc DNA £r^ripf$ 
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1 * © i 1 

is 

Ki£**i«±SBj^£©&ifc«r£;i;-t-5XS 

3. ±IBgriftS:^tpKWSrf^ffl$*5XS©|»t«:, XlEDNAW^nT 
4 . ±IB&ifclifcl*1IiMI*gifcfc: J; r> ft 0 ZL t £ 1" 5fi 3fc<£>f£!S 3 IB 

£ 6 c t zmm t -r 5 mas*. 
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6. if3DNA^^n7Klt Mfeft^ffifCE^Xttfefls:*^ U 
0E® SHU*., ±1E0ffe©*H ^ ±IB^7°n -7t©M X#W# 

Mo 

10. _hfs&&gpte, W-M^Sh7y^^T'fc5^t^#f ^ 

£ £ £ £ -T 5 #fFf»^ © n H 8 IBS O D N A -r 4 * n T U 4 , 
b -f 5 #fF»# © |5B 8 tam © D N A t 4 ? n T W . 



23 



WO 2004/017068 



PCT/JP2002/008212 





1/9 



WO 2004/017068 



PCT/JP2002/008212 




WO 2004/017068 



PCT/JP2002/008212 




3/9 



WO 2004/017068 



PCT/JP2002/008212 




4/9 



WO 2004/017068 



PCT/JP2002/008212 




5/9 



WO 2004/017068 



PCT/JP2002/008212 




6/9 



WO 2004/017068 



PCT/JP2002/008212 




7/9 



WO 2004/017068 



PCT/JP2002/008212 




8/9 



WO 2004/017068 



PCT/JP2002/008212 




9/9 



WO 2004/017068 



PCT/JP2002/008212 



SEQUENCE LISTING 

<110> Hitachi High-Technologies Corporation 

<120> A method of detecting a nucleic acid using DNA 

microarray and a nucleic acid detecting apparatus 

<130> PH-1503-PCT 

<160> 4 

<170> Patentln Ver. 2. 0 

<210> 1 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Synthetic DNA 
<400> 1 

gcggatccgt ggagttactc tcgtttttgc 30 

<210> 2 
<211> 49 
<212> DNA 

<213> Artificial Sequence 

1/2 



WO 2004/017068 



PCT/JP2002/008212 



<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 2 

catagcagca ggatgaagag gaatatgata ggatgtgtct gcggcgttt 49 

<210> 3 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 3 

gcaagctttc taacaacagt agtttccgg 29 

<210> 4 
<211> 50 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Synthetic DNA 
<400> 4 

tcctctaatt ccaggatcaa caacaaccag aggttttgca tggtcccgta 50 



2/2 



INTERNATIONAL SEARCH REPORT 



IntematioJBT application No. 

PCT/JP02/08212 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 G01N33/53, G01N37/00, C12Q1/68, C12N15/09, C12M1/00, 
G01N27/30 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) . 

Int. CI 7 G01N33/53, G01N37/00, C12Q1/68, C12N15/09, C12M1/00, 
G01N27/30 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2002 

Kokai Jitsuyo Shinan Koho 1971-2002 Jitsuyo Shinan Toroku Koho 1996-2002 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


JP 2000-235036 A (Fuji Photo Film Co., Ltd.), 


8,9,12,14 


Y 


29 August, 2000 (29.08.00), 


10 


A 


& US 2001/0018185 A 


1-7,11,13 


X 


JP 2000-235035 A (Hitachi Software Engineering 


8,9,12 


Y 


Co. , Ltd. ) , 


10 


A 


29 August, 2000 (29.08.00), 


1-7,11,13, 




& EP 1010764 A 


14 


A 


JP 2002-31636 A (Becton Dickinson and Co.), 


1-7 




31 January, 2002 (31.01.02), 






& EP 1158449 A & CA 2348251 A 





|"xj Further documents are listed in the continuation of Box C. See patent family annex. 



* Special categories of cited documents: 

"A* document defining the general state of the art which is not 

considered to be of particular relevance 
"E° earlier document but published on or alter the international filing 

date 

"L w document which may throw doubts on priority claim(s) or which k 
cited to establish the publication date of another citation or other 
special reason (as specified) 

a O* document referring to an oral disclosure, use, exhibition or other 
means 

"p" document published prior to the international filing date but later 



"T" later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

T document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination bang obvious to a person skilled in the art 

"Sc n document member of the same patent family 



Date of the actual completion of the international search 
17 October, 2002 (17.10.02) 


Date of mailing of the international search report 

05 November, 2002 (05.11.02) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/2 10 (second sheet) (Jury 1998) 



INTERNATIONAL SEARCH REPORT 



IntematioSTapplication No. 

PCT/JP02/08212 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

Y JP 2001-321198 A (Fuji Photo Film Co., Ltd.), 10 

A 20 November, 2001 (20.11,01), 2,6 
& US 2001/0021504 A 

A JP 2001-299346 A (Hiroyuki NANAMI) , 3,4 
30 October, 2001 (30.10.01), 
(Family: none) 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



InternatioiJSr application No. 

PCT/JP02/08212 



Box I Observations where certain elaims were found unsearcha ble (Continuation of hem 1 of first sheet) 

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 

1. Q Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. Q Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such 
extent that no meaningful international search can be carried out, specifically: 



3. Q Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 

The inventions as set forth in claims 1 to 7 relate to the quantification 
of a nucleic acid contained in a sample based on the number of nucleic acid 
probes showing outputs exceeding a definite level. On the other hand, the 
inventions as set forth in claims 8 to 14 relate merely to DNA microarryas 
having a plural number of probes . Such being the case, it cannot be recognized 
that there is a single general inventive concept between these groups of 
inventions . 



1 . [x] As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims. 

2. Q As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. Q As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 



4. Q No required additional search fees were timely paid by the applicant Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest Q The additional search fees were accompanied by the applicant's protest 
|~x] No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (1)) (July 1998) 





H^ttlS#-§- PCT/JPO2/08 2 1 2 


a. ftwom-t z>#m<D$m (m 


w»mm (ipc) ) 








Int. C 1 7 G01N 33/53 


G01N 37/00 C12Q 


1/68 


C12N 15/09 


C12M 1/00 G01N 27/30 


B. mgift'otzftW 




&m (i pc) > 








Int. CI 7 G01N 33/53 


G01N 37/00 C12Q 


1/68 


C12N 15/09 


C12M 1/00 G01N 27/30 



^mmmmm^n 1922-1996^ 

nym&mmm$i&'JM 1971-200 2¥ 

B#Bg®||)l§r3i<2:$8 1994-2002f 

n*mmm%im&mkm 1996-2002^ 



iriST?ti tfci^f-^^ (5 , -4"<-*«>£*, HHElcftfflL*Ji») 



X 
Y 
A 

X 
Y 
A 



JP 2000-235036 A(S±^*7>f /VA#c5££*fc)2000.08. 29 
& US 2001/0018185 A 



JP 2000-235035 A ( 0 ±L S )7 \fctxW=TIW $c5&£tt) 2000. 08. 29 
& BP 1010764 A 



JP 2002- 31636 K^ftV-r A&rs-TsY s-)2002. 01. 31 
& EP 1158449 A & CA 2348251 A 



8, 9, 12, 14 
10 

1-7, 11, 13 

8,9, 12 
10 

1-7, 11, 13, 14 
1-7 



rxj mciDiwfosiit^fcoT, ss&i&^-c&w 

X o Tinted* * v ^ t e, jvs *> ro 
r&j ^fvF7r ? y-*ft 



17. 10. 0 2 



05.11.02 



B*H1MW (IS A/ J P) 
f&ffi#-5§-l 0 0-8 9 1 5 




2 J 



9407 



03-3581-1101 rtH 3250 



i^PCT/ISA/2 10 (1 9 9 8¥7£) 





S^tUSS^" PCT/JP0 2/08212 


c (ttt) . 














Y 
A 


JP 2001-321198 A(tf±W7-f^A«3*^tfc)2001.11.20 
& US 2001/0021504 A 


10 
2,6 


A 


JP 2001-299346 AG9R$££)200L 10.30, 


(77^ u) 


3,4 



iSCPCT/ISA/2 10 «2^©»t) (1 9 9 8^7^) 



mm&m&Sk PCT/JP02/0821 2 



3. □ fft#tf>$&ffl tt, ^JgH*ro|5fflT?fcoTPCTmiiJ6.4(a)^2XS.^3X©^C 



1. (x) m®A^iejs*ii*nP3S#^*i-^T»^^^#Lfco-e, ^©B^pi^ttt, -r-^-tosss"^^* 



4. □ MmAtf&mt3:mm&^®*MWlft\zmtLi£fr<>Tz<DX\ r©H^ii3£f&£te N tijftoS&HrofltfmciBiife 



i^PCT/ISA/2 10 (fgl^-^Oiggg (1) ) (1 9 9 8¥7£) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 
□^SKEWED/SLANTED IMAGES 

" s 2LcOLOR OR BLACK AND WHITE PHOTOGRAPHS 
* □ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHffilT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



